Lacrimal gland inflammatory cytokine gene expression in the botulinum toxin B-induced murine dry eye model.
To determine the effect of keratoconjunctivitis sicca, induced by botulinum toxin-B (BTX-B), on the inflammatory cytokine gene expression in the lacrimal gland (LG). And to determine the effect of various topical anti-inflammatory agents on the resulting cytokine levels. Forty-two mice (eight-week-old, female, CBA/J) were divided into six groups. Four groups were injected with BTX-B into both lacrimal glands, one group was injected with saline into both LG (Sal, n=7), and one group served as an uninjected control (Con, n=7). The four groups of BTX-B injected mice were then assigned to a treatment group: 1. no additional treatment (BTX), 2. artificial tear treatment (AT), 3. Cyclosporine A (CSA) treatment, and 4. fluorometholone (FM) treatment (n=7 in each group). Corneal fluorescein staining was evaluated one, two, and four weeks after injection. LGs were harvested after two weeks (groups Con, Sal, and BTX) and four weeks (groups AT, CSA, and FM) after injection. Gene microarray analysis for inflammatory cytokines and their receptors, real time reverse-transcriptase polymerase chain reaction (RT-PCR), and immunofluorescent staining with anti-mouse CD3e monoclonal antibody were then performed on LG tissue. BTX-B injection into the LG effectively induced dry eye in mice two and four weeks following injection. Microarray data identified the proinflammatory cytokines interleukin (IL)-1, tumor necrosis factor (TNF)-alpha, IL-12, and macrophage migration inhibitory factor (MIF) and the anti-inflammatory cytokines IL-10 and toll-interacting protein (Tollip) as candidates for validation by real time RT-PCR. MIF and IL-12 expression were elevated in BTX-B injected mice at weeks 2 and 4 regardless of treatment. Tollip and IL-1 expressions were increased in some groups after BTX-B injection regardless of the treatment type. Other cytokines showed no significant changes. LG structures were well maintained without significant T lymphocyte infiltration in all groups. Ocular surface change induced by BTX-B injection resulted in an altered expression of various inflammatory cytokines in our murine dry eye model. Alteration of the pathology-induced cytokine profile by topical therapy is reported.